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Abstract. One of the most important benefits of using plant derived tools in fighting against plant
bacteria and fungi attack, is their environmentally safety, much higher compared to synthetic products,
simultaneously with offering important therapeutic benefits. Garlic has an increasing role on
unconventional phytopathogens fight, especially within integrated pest management systems. Even its
preventive and curative effects on both human and vegetables is well known from ancient times, the
scientific basis of using garlic as nutraceutic with valuable action on human health and/or alternative
agent against plant pathogens, was scientifically settled only in last decades. The present work
attempts to emphasize a picture concerning the garlic aliin component, which confer the plant
antibacterial and antifungicide properties. Our study strengthens the previous assessments concerning
synergistically action of main organo-sulphur compounds from Allium sativum L. resulting in
antifungicide and antibacterial effects. The intensity and efficacy of those effects depends at large
extent on garlic extracts nature and their processing technology. Among updated actions of garlic
different extracts we mention: antibacterial properties against both Gram positive and Gram negative
bacteria, fight against yeast-like fungi and other fungi varieties, in control of particular plant diseases,
control of warms, aphids, Colorado beetles, mosquitoes. The present available knowledge concerning
the aliin action against a large spectrum of bacteria, fungi, particular plant diseases, and pests will
need a wider approach that involves the development of molecular biology tools, in order to identify
the complex mechanisms of interaction between aliin and plant pathogens.
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INTRODUCTION
Garlic, Allium sativum L., belongs to the family Liliaceae subspecies Vulgare.  Garlic
is grown for over 7000 years and originated in Central Asia, from the specie Allium
longiscuspis but actual species formed in the area of Mediterranean Basin South Asia. In
Romania, garlic is one of the oldest cultivated vegetable species. It is a perennial or biennial
plant, but in terms of Romania it is grown as an annual plant with vegetative propagation.
The uses of garlic nowadays cover both domestic consumption and industry (food and
pharmaceuticals). All parts of the plant are used either fresh or dried. Household
consumption, bulbs and stems and leaves are used fresh in salads, cooked with various meats
and cheeses, and for the preparation of pickles, canned vegetables (vegetables salads, ketchup,
etc.). Garlic, Allium sativum L., is used as an ingredient in preparations specific to certain
areas (e.g. Indian curry powder). At present, it is considered that much of the world's garlic is
used after preparation dried form (over 50 % in the D.M.) or marketed as such, for human
consumption or as raw material for industry.
A great importance is given to the preventive and therapeutic effects of garlic
consumption. Among the therapeutic effects of garlic, Allium sativum L., the followings are
considered most important: anti - sclerozant, anticancer, vermifuge, hypotensive, combat
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cough and diarrheic, laxative, diuretic, antiseptic, bactericide, resolving, expectorant,
febrifuge, tonic muscle, hypotensive, anti-rheumatic, anti-asthma, detoxification, soporific,
and anticarcinogenetic anti-helmintic, aphrodisiac. However, reports of international
organizations (WHO, FAO, etc.) show that the annual consumption of garlic is, on average,
only 1 kg per person.
One of the most important benefits of using plant derived tools in fighting against
plant bacteria and fungi attack, is their environmentally safety, much higher compared to
synthetic products, simultaneously with offering important therapeutic benefits. Garlic
(Allium sativum L.) has an increasing role on unconventional phytopathogens fight, especially
within integrated pest management systems.
Even its preventive and curative effects on both human and vegetables is well known
from ancient times, the scientific basis of using garlic as nutraceutic with valuable action on
human health and/or alternative agent against plant pathogens, was scientifically settled only
in last decades.
The present work attempts to emphasize an up to date picture concerning the garlic
(Allium sativum L.) aliin component, which confer the plant antibacterial and antifungicide
properties.
MATERIAL AND METHOD
The research was carried on based on more than 30 references from last ten years,
using as main source the international web databases, ScienceDirect mainly. The backbone of
this synthesis was built on organo-sulphur compounds from garlic, aliicin namely, which
proof the main antifungicide activity, antibacterial activity and even insect repellent.
RESULTS AND DISCUSSIONS
Our study strengthens the previous assessments concerning synergistically action of
main organo-sulphur compounds from garlic (Allium sativum L.) resulting in anti-fungicide
and anti-bacterial effects.
Garlic, Allium sativum L., contains around 200 active substances: vitamins,
carbohydrates, individual chemical elements (macro-and micronutrients - calcium,
phosphorus, sulfur, iodine etc.), proteins, amino acids, and enzymes.
Mean crude chemical composition of the Allium sp., expressed as a percentage of dry
matter are: 6 - 7% crude protein (C.B.), 0.6 – 0.7% crude fat (C.F.), 0.7 – 0.8% crude fiber
(C.Fi.) 1.2 to 1.4% crude ash (C.A.), 20 to 26% non-nitrogenous extractive substances (NES).
The average dry matter (DM) records values within the broad range of 60-80%, and water 40
- 20%. The chemical composition of garlic, Allium sativum L., varies depending on the
variety and growing conditions, but it is different between the bulbs and leaves (Tab. 1).
Particularly active are all the compounds 70 that have sulphur in their structure.
Nutritional value and also therapeutic value of garlic is conferred by its high content of
compounds previously named and by the presence of the volatile phytoncides volatile organic
compounds with antibacterial and antimicrobial properties, which are due to their taste and
smell.
The main active component of garlic is allicin, a powerful antibiotic substance. This
compound result from the action of aliinase (enzyme) on the aliin present in the plant
composition.
It is also noteworthy and appreciable content of garlic in selenium.
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Tab. 1
The chemical composition of garlic
Issue Water Organic matter Inorganic matter
Bulb 84.09% 13.38% 1.53%
Leaves 87.14% 11.27% 1.59%
Bulb.
% din dry matter
Proteins Glucides Lipids Ash
6.00 – 6.70 24.00 – 30.00 (innulin) 0.10 – 0.20 0.80 – 1.50
Glucides and Poly-glucides Starch Cellulose Pectin Glucides
Bulbs 2.00% 0.80%
Leaves 1.10 – 1.50% 2.60 – 3.10%
Vitamin C
Bulb 10 – 35 mg/100 g garlic
Leaves 140 – 200 mg/100 g garlic
Bulb
Vitamin B1 0.08mg/ 100 g bulb
Vitamin B2 0.08mg/ 100 g bulb
Vitamin PP 0.50 – 1.20 mg/ 100 g bulb
β-caroten. vitamin D In traces













Micro-elements S, I, Al, Si, Cr, Mo, Cu, Zn, Co, Zr, V, Br, Li, St, Ti
în urme
Organic acids 2.40 – 2.80%
Aliin 0.30%
When garlic is crushed or its structure damaged, allinase acts on aliin. It catalyzes the
reaction of transformation of aliin in allicin (diallyl - thiosulfate). It is considered that allicin
is responsible for the pungent taste of raw garlic.
                        Aliin                                                                      Aliicin
 Alinase
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Allicin is extremely unstable and rapidly degradable, especially when heated. Its
decomposition can be slowed by refrigeration. The aliicin degradation results various diallyl -
sulphites aliicin compounds, of which the most common is diallyl - disulphide.
Diallyl – disulphide
Although diallyl - sulphides have antibacterial and antifungal action comparable to
that which has allicin, it is considered however, that they have beneficial therapeutic effects,
mainly on adjusting circulation and reduce cholesterol.
When cell destruction is produced, the plant releases in the air allicin rich in sulfur,
with irritating effect, which is considered to be a defense mechanism against birds, insects and
worms that attack plant.
The intensity and efficacy of those effects depends at large extent on garlic extracts
nature and their processing technology. Among updated actions of garlic different extracts we
mention: antibacterial properties against both Gram positive and Gram negative bacteria (e.g.
Erwinia cartovora, S. aureus, B. subtilis, P. aeruginosa, E. coli, etc.), fight against yeast-like
fungi and other fungi varieties, (ex. genera Candida, Cryptococcus, Rhudotoruto, Torulopsis
Trichosporon, Aspergillus etc.) in control of particular plant diseases (e.g. mildew), control of
warms, aphids, Colorado beetles, mosquitoes.
CONCLUSION
The present available knowledge concerning the aliin action against a large spectrum
of bacteria, fungi, particular plant diseases, and pests will need a wider approach that involves
the development of molecular biology tools, in order to identify the complex mechanisms of
interaction between aliin and plant pathogens.
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